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THE LARVATRON: A COMPUTER
CONTROLLED APPARATUS FOR REARING
PLANKTONIC ANIMALS

Traditionally, workers studying the physical and biologi-
cal requirementy of plankionic snimals have used manual
methads for feeding the animals and maintaining the specific
experimental conditions in £ach contyiner (Kuban er al,
1985; Diaz, 1987). However when factorial experiments are
involved, with large numbers ol experimental condifsons,
there are many problems with this approach. Changing the
water, monitoring, and adding, lood. iy labour intensive, and
this limits the feasible size ot the experiment. There may be
gradients in tempersture or tight intensity within ¢n-
vitonmental cabjnets Or water haths, which can cause varia-
tion In prowth and survival of the experimental unimals,
Manual handling during water changes may injure some
animals and contribuie 10 variation in tesults. For these
1casons, expernimental results can be variable and dilficult to
repeat (Wilkenleld et al,, 1983). Theretore we have
developed » method ot automating the ongoing maintenance
of larval cultures used in large-scule Tuciocial experiments
The new system hasthe tollowing advaniages: minima) lavor
requiremenis. no variahility due to manual handling: no
position effects; and complete flexibiity in experimental
design, since the Ireatments are specitied anly by software,

Alloperaions of the Lasvatron areconirolled by apersonal
computer. The reanng vessels trave! around a cireubar track,
driven by an electric motor, One tenth ol the culiure medium
in euch vessel is withdrawn and replaced on each circuit.
Experimental conditions in each rearing vessclaredelinad in
3 computler file and (he culure mediuns is made upas it is
required foreach rearing vessel, withihe yppropriate salinity,
tempersture and food concentration. Extensive monitoring
and error-checking procedures are included in the computer
software, This prototype was tested in two experiments
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studying ginwth and survival of penacid larvee, while salin-
ity lemperature, food density and larval density were varied.
In favoutable experimental conditions, survival to Mysis
was greafer than 80%. [n general, variation between repli-
cates ol o treatment was low and signiticant ditferences
between lreatments were evident,

Now that the protatype has been tested suecessfully, we
have commenced conxtruetion of u full-seale version of the
Larvarron, capable of handling 200 expetimentsl cullure
vessels,
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DEEPWATER FISHERY FOR PRAWNS AND
CARIDS OFF WESTERN AUSTRALIA
Deepwatet prawns and carids have been fished commer-

cially on 1be continental slope off northwestern Australia
since 1985, The fishery operates by licenae undera Common-
wealih Developmenl Plan. Operating {tom Pori Hedbsnd and
Broome, the fishery (area 490,000 km™) includes the waters
from the 200 m isobath to the ouler Auslralian Fishing Zone.
Fishing ts hy demersal trawlers, with greatest catches in the
400450 m Jepth range. Two species of earids and four
species of penseids are caught, totatling 8501 1nthe 1987/8%
logbook year,

The red prawn, Aristacomorpha foliacea (Decapoda:
Aristcidac), dominates the catch in weighl and commercial
value. In 1987/88, 420 1 of 1his species were caught; catch
rates were usually between 25 and 75 kg bl A, Joltacea s
caught in a limited area south of Rowley Shoats, i large
daytime spprepations. The size composition of the caich is
being studied 1) determine growth tate and lite span. Miles
have a perasma which is recognised at >17 mm carapace
length (CL); development of sperm ducls occurs 3t >21 mm
CL. Female reproductive maturity is marked by ihe presence
of 4 sperm plug (8t >26 mm CL) and the caudal extension of
the ovarian 1obes. Males in teproductive condition and

females with sperm plugs are present 1hroughout the vear.
The size-distribution of males is unimodil; that ot females s
polymodal, with at least lhree Tecognisable year-classes.
Femalesusually outnumbermales insamples and at sizes >40
mm CL, females dominate the catch.

Other commercial species are distributed vver a grealer
geographical area than A. foliacea, these include Aristeus
virilis and Plesiopenazus edwardsianus (Aristeidace), f'enac-
opsis cduardoi (Penueidae), Haliporoldes stbogae australts
(Sulenoceridae) and the carid species Heterocarpus slbogae
and Heteroearpus woodmasoai (Pandalidace).

Decpwater prawn fisheries in other parts of the world use
halted reaps (.8, troplcal Pacific Islands) and frawl nets {e.g.
oll' Spain. north-west Africa, laly, and south-west India), By
comparison wilh these fisheries, the slope of nonhwestem
Australia provides favourable calch rates and a voriety of
commercial crustacean species.
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